
eOto 
Otoliths in the 21st Century 

• Mark, Tag, and Age Laboratory 

• Coded Wire Tag Lab  
• Otolith Processing Lab 
• Age Determination Unit 

 
 

• Timothy Frawley 
• Started in 2001 working for CWT Lab 

• We quickly grew bored so we expanded 
• Juneau and Cordova Otolith recovery applications 
• Otolith Vouchering application 
• Otolith Release tracking 



Coded Wire Tag Laboratory 
 How does CWT data collection  

  affect Otoliths? 

 

• Track Salmon Releases 
– Tagged and/or Marked (CWT) 

– Not Tagged and/or Marked (Non-CWT) 

 

 



How has technology improved the process 
of tracking salmon releases 



Salmon Release Visual Aid 
http://www.taglab.org/CWT/Reports/map-facility.asp 



Otolith Recovery Laboratory 

In-Season and primary purpose 
• Track Otolith Marked Salmon Releases 

• Record Marked Otolith Recovery 

• Report Otolith Recovery efforts 

 

 

Off-Season projects 
• Voucher Hatchery Otolith Marks 

• Scale Imaging, Digitizing and Analysis 

– Age, Sex, Length and Scale matched data 

• Coordinate Mark Assignments Throughout the Pacific Rim 

 



What is an Otolith and  
how do you mark it? 

An Otolith is a fishes ear bone Temperature changes induce a mark pattern 

http://npafc.taglab.org/MarkFAQ.asp 



Voucher Hatchery Otolith Marks 

Megan Logging Vouchers 

Marked Fry 



Voucher To Do list 

 

We Track Vouchers    using internal reports 



Why the Vouchers are so important 

Cheat Sheets 

• used by Juneau, 
Cordova, Canada 

In-house 
applications 

• used by Juneau, Cordova 

International Community 



Tracking Otolith Marked Salmon Releases 

Coded Wire Tag data matching 

Otolith Mark Imaging visual aids 

Standardized Marking Methodology 

http://www.npafc.taglab.org 

North Pacific Anadromous Fish Commission 
Working Group on Salmon Marking 



Coordinate Mark Assignments 
Alaska – USA 
Canada 
Japan 
Korea 
Russia 

We assist in the  
coordination of mark  
plans in order to  
avoid duplication. 



Marked Otolith Releases in CWT 

This is where the magic happens 

 SITE 

SITE 



What does combining data do for us? 

• Common coding provides data portability. 
• I can match your data to my data in a meaningful way. 

• Data can be shared between systems. 
• Region 1 Scale Aging data relates Otolith Recovery data for age 

comparison. 

• Validate information by cross-referencing data. 
• Multiple projects use each others information for comparative 

research and/or validation. 

• Fisheries Management using differing data sets and techniques 
can compare accuracy and precision. 

• Information from disparate sources lead to new understanding. 



Specimens Extracted 

Heads Collected Data Entered 

Recording Otolith Mark Recovery 



How has technology improved the process? 

Past efforts for relating 

Otolith and Brain Parasite 
data. 

• Pen and Paper 

– Transcription Errors 



Today’s method uses mobile computers 

• Light weight 

• Ruggedized 

• Programmable 

• Versatile 

• Audible Feedback 

• Wireless communication 

• Immediate Data Validation 

 



Mobile computing and data collection 



Report Otolith Recovery efforts 



Salmon Marking efforts 1976 to 2008 



Prince William Sound 
Marked Otolith Recovery 

• Uses an identical recovery methodology to 
that of Juneau 

• Application supported by CWT Information 
Technology Team since before 2000 

• PWS utilizes Access databases due to poor 
connectivity and lack of funds 

• Latest capabilities as of 2008 include 
– Matched data samples (ASL, Genetic, Straying) 
– GPS tracking for Straying studies 
– Catch retrieval on demand from MARINER 

• No online reporting capability 



Age Determination Unit 

• Age and Measure Ground Fish Otoliths and 
Invertebrate species 

 

• Age data released to Fisheries Managers 
for stock estimation 

 

• ASL data integration from IFDB 



Age and Measure Ground Fish Otoliths and 
Invertebrate species 

Otoliths are measured 
for Length and Weight 

Otoliths are then 
prepped and aged  

http://www.taglab.org/ADU/GeneralTechniques.asp 



Steve Gebert created the very first 
version of AegIS.  The name comes 
from Greek Mythology, meaning 
literally “goat skin”.  An AegIS later 
came to mean shield or protection. 

To this day the shield of Zeus, his 
“Aegis”, can be seen in the 
application when an unexpected 
error occurs. 

ADU Data Entry System:  AegIS 



AegIS – “Age is” 

Today AegIS contains: 
 

•  5,000 Samples 
•  155,00 Specimens from 10 species 
•  113,000 matched IFDB ASL Specimens 
•  153,000 Age Readings 
•  104,000 Released Age Readings 
 

Not bad for an operation who’s primary data 
storage system was Excel, just under five 
years ago. 
 
 



Region I (SE) Region II (SC) 

 

 

 

Region IV(WW) All Regions 

# species # specimens # species # specimens # species # specimens # specimens   

Age Structures Received 8 2,613 5 1,285 2 196 4,094   

Specimens Measured 8 12,279 7 3,628 3 392 16,299   

Primary Age Data 8 3,781 5 861 3 196 4,838   

Precision Test Data 5 767 6 133 1 27 927   

Released Age Data 6 3,704 5 424 3 196 4,324   

Age data released to Fisheries Managers 

January thru June 2008 specimens received, aged, verified and released 

Other data, for example “specimens measured” and “precision test data” are all part of our  
internal process (not released to managers). This table doesn’t capture 100% of all data or  
program output, only that precisely recognized by our data service mandate.  



Ground fish ASL data integration from IFDB 

Yelloweye Rockfish, CSEO Mgmt Area
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A “simple” age-length curve that can be generated 
by extracting both age and somatic length data from 
AegIS and IFDB  



Other AegIS data uses 
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A simple comparison of our 
age-structure measurement 
data correlating the Somatic 
Length to the Length of an 
Otolith. 

Classic "bomb radiocarbon curve",  
and how our age data for the  
species dusky rockfish  
tested against the curve. 
These results are very good. 
 
We have radiocarbon data for  
approximately 13 species of ground fish  
and invertebrates which we age. 



Salmon Age, Sex, Length Repository 
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